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<210> 1 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 1 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 



1 



caccaagctg aaggatcctc gtgcccagcc 
catttccgag gccagctcat ccaacaacac 
agacagcgaa ttggccgata ccgtcgaagc 
tcgtcaacgt ctggagaacg acctgtccgg 
cctcatggac atgtgctcct tcgacaccat 
ccccttctgt gacctgttca cccatgacga 
gaaaaagtat tacggccatg gtgcaggtaa 
cgctaacgag ctcatcgccc gtctgaccca 
ccacactttg gactcgagcc cggctacctt 
ttcgcatgac aacggcatca tctccattct 
gccgctatct accacgaccg tggagaatat 
gacggttccg tttgcttcgc gtttgtacgt 
gccgctggtc cgtgtcttgg ttaatgatcg 
tgctttgggg agatgtaccc gggatagctt 
gggtgattgg gcggagtgtt ttgcttagct 
attgcatatc attagcactt caggtatgta 
ggtgactgtc actggttatc tgaatatccc 
ctttaaacaa tcacactcaa gccacagcgt 
acactcctcc ccaacgcaat accaaccgca 
atacaataca tccatcccta ccctcaagtc 
tacttctccc cctccccctc acccttccca 
gtagaagaag cagacgacct ctccaccaat 
caaaaccccc accccgttag catgc 



cggccaatcg tcgcccaaga tcgacgtggt 1380 
tctcgaccca ggcacctgca ctgtcttcga 1440 
caatttcacc gccacgttcg tcccctccat 1500 
tgtgactctc acagacacag aagtgaccta 1560 
ctccaccagc accgtcgaca ccaagctgtc 1620 
atggatcaac tacgactacc tccagtcctt 1680 
cccgctcggc ccgacccagg gcgtcggcta 1740 
ctcgcctgtc cacgatgaca ccagttccaa 1800 
tccgctcaac tctactctct acgcggactt 1860 
ctttgcttta ggtctgtaca acggcactaa 1920 
cacccagaca gatggattct cgtctgcttg 1980 
cgagatgatg cagtgtcagg cggagcagga 2040 
cgttgtcccg ctgcatgggt gtccggttga 2100 
tgtgaggggg ttgagctttg ctagatctgg 2160 
gaattacctt gatgaatggt atgtatcagc 2220 
ttatcgaaga tgtatatcga aaggatcaat 2280 
tctatacctc gcccacaacc aatcatcacc 2340 
acaaacgaac aaacgcacaa agaatatttt 2400 
attcatcata cctcatataa atacaataca 2460 
cacccatcct ataatcaatc cctacttact 2520 
gaactcaccc ccgaagtagt aatagtagta 2580 
ctcttcggcc tcttatcccc atacgctaca 2640 

2665 



<210> 2 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 2 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 

50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 
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Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 



Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 



Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr -Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 
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Ser Thr Leu Tyr Ala Asp Phe Ser His Asp Asn Gly lie lie Ser lie 
355 360 365 



Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 3 
<211> 1455 
<212> DNA 

<213> Aspergillus fumigatus 
<400> 3 

atggtgactc tgactttcct gctttcggcg gcgtatctgc tttctgggtg agtggcttgg 60 
atctattgct cggatagggc tgtggtgctg attctgaaac ggagtagagt gtctgcggca 120 
cctagttctg ctggctccaa gtcctgcgat acggtagacc tcgggtacca gtgctcccct 180 
gcgacttctc atctatgggg ccagtactcg ccattctttt cgctcgagga cgagctgtcc 240 
gtgtcgagta agcttcccaa ggattgccgg atcaccttgg tacaggtgct atcgcgccat 300 
ggagcgcggt acccaaccag ctccaagagc aaaaagtata agaagcttgt gacggcgatc 360 
caggccaatg ccaccgactt caagggcaag tttgcctttt tgaagacgta caactatact 420 
ctgggtgcgg atgacctcac tccctttggg gagcagcagc tggtgaactc gggcatcaag 480 
ttctaccaga ggtacaaggc tctggcgcgc agtgtggtgc cgtttattcg cgcctcaggc 540 
tcggaccggg ttattgcttc gggagagaag ttcatcgagg ggttccagca ggcgaagctg 600 
gctgatcctg gcgcgacgaa ccgcgccgct ccggcgatta gtgtgattat tccggagagc 660 
gagacgttca acaatacgct ggaccacggt gtgtgcacga agtttgaggc gagtcagctg 720 
ggagatgagg ttgcggccaa tttcactgcg ctctttgcac ccgacatccg agctcgcgcc 780 
gagaagcatc ttcctggcgt gacgctgaca gacgaggacg ttgtcagtct aatggacatg 840 
tgttcgtttg atacggtagc gcgcaccagc gacgcaagtc agctgtcacc gttctgtcaa 900 
ctcttcactc acaatgagtg gaagaagtac aactaccttc agtccttggg caagtactac 960 



4 



ggctacggcg caggcaaccc tctgggaccg gctcagggga tagggttcac caacgagctg 1020 
attgcccggt tgactcgttc gccagtgcag gaccacacca gcactaactc gactctagtc 1080 
tccaacccgg ccaccttccc gttgaacgct accatgtacg tcgacttttc acacgacaac 1140 
agcatggttt ccatcttctt tgcattgggc ctgtacaacg gcactgaacc cttgtcccgg 1200 
acctcggtgg aaagcgccaa ggaattggat gggtattctg catcctgggt ggtgcctttc 1260 
ggcgcgcgag cctacttcga gacgatgcaa tgcaagtcgg aaaaggagcc tcttgttcgc 1320 
gctttgatta atgaccgggt tgtgccactg catggctgcg atgtggacaa gctggggcga 1380 
tgcaagctga atgactttgt caagggattg agttgggcca gatctggggg caactgggga 1440 
gagtgcttta gttga 1455 



<210> 4 
<211> 465 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 4 

Met Val Thr Leu Thr Phe Leu Leu Ser Ala Ala Tyr Leu Leu Ser Gly 
15 10 15 

Arg Val Ser Ala Ala Pro Ser Ser Ala Gly Ser Lys Ser Cys Asp Thr 

20 25 30 

Val Asp Leu Gly Tyr Gin Cys Ser Pro Ala Thr Ser His Leu Trp Gly 
35 40 45 

Gin Tyr Ser Pro Phe Phe Ser Leu Glu Asp Glu Leu Ser Val Ser Ser 

50 55 60 

Lys Leu Pro Lys Asp Cys Arg lie Thr Leu Val Gin Val Leu Ser Arg 
65 70 75 80 

His Gly Ala Arg Tyr Pro Thr Ser Ser Lys Ser Lys Lys Tyr Lys Lys 

85 90 95 

Leu Val Thr Ala lie Gin Ala Asn Ala Thr Asp Phe Lys Gly Lys Phe 

100 105 110 

Ala Phe Leu Lys Thr Tyr Asn Tyr Thr Leu Gly Ala Asp Asp Leu Thr 
115 120 125 

Pro Phe Gly Glu Gin Gin Leu Val Asn Ser Gly lie Lys Phe Tyr Gin 
130 135 140 

Arg Tyr Lys Ala Leu Ala Arg Ser Val Val Pro Phe lie Arg Ala Ser 
145 150 155 160 

Gly Ser Asp Arg Val lie Ala Ser Gly Glu Lys Phe lie Glu Gly Phe 



5 



165 



170 



175 



Gin Gin Ala Lys 

180 

Ala lie Ser Val 
195 

Asp His Gly Val 
210 

Val Ala Ala Asn 
225 

Ala Glu Lys His 



Ser Leu Met Asp 

260 

Ala Ser Gin Leu 
275 

Lys Lys Tyr Asn 
290 

Ala Gly Asn Pro 
305 

Leu lie Ala Arg 



Asn Ser Thr Leu 

340 

Met Tyr Val Asp 
355 

Ala Leu Gly Leu 
370 

Glu Ser Ala Lys 
385 

Phe Gly Ala Arg 



Glu Pro Leu Val 



Leu Ala Asp Pro 



lie lie Pro Glu 

200 

Cys Thr Lys Phe 
215 

Phe Thr Ala Leu 

230 

Leu Pro Gly Val 
245 

Met Cys Ser Phe 



Ser Pro Phe Cys 

280 

Tyr Leu Gin Ser 
295 

Leu Gly Pro Ala 
310 

Leu Thr Arg Ser 
325 

Val Ser Asn Pro 



Phe Ser His Asp 

360 

Tyr Asn Gly Thr 
375 

Glu Leu Asp Gly 
390 

Ala Tyr Phe Glu 
405 

Arg Ala Leu lie 



Gly Ala Thr Asn 
185 

Ser Glu Thr Phe 



Glu Ala Ser Gin 

220 

Phe Ala Pro Asp 
235 

Thr Leu Thr Asp 
250 

Asp Thr Val Ala 

265 

Gin Leu Phe Thr 



Leu Gly Lys Tyr 

300 

Gin Gly lie Gly 

315 

Pro Val Gin Asp 
330 

Ala Thr Phe Pro 
345 

Asn Ser Met Val 



Glu Pro Leu Ser 

380 

Tyr Ser Ala Ser 
395 

Thr Met Gin Cys 
410 

Asn Asp Arg Val 



Arg Ala Ala Pro 
190 

Asn Asn Thr Leu 
205 

Leu Gly Asp Glu 



lie Arg Ala Arg 

240 

Glu Asp Val Val 

255 

Arg Thr Ser Asp 
270 

His Asn Glu Trp 
285 

Tyr Gly Tyr Gly 



Phe Thr Asn Glu 

320 

His Thr Ser Thr 
335 

Leu Asn Ala Thr 

350 

Ser lie Phe Phe 
365 

Arg Thr Ser Val 



Trp Val Val Pro 

400 

Lys Ser Glu Lys 
415 

Val Pro Leu His 



420 



425 



430 



Gly Cys Asp Val Asp Lys Leu Gly Arg Cys Lys Leu Asn Asp Phe Val 
435 440 445 

Lys Gly Leu Ser Trp Ala Arg Ser Gly Gly Asn Trp Gly Glu Cys Phe 
450 455 460 



Ser 
4 65 



<210> 5 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 



<400> 5 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tqccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tccatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttcegag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
gaaaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
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ccacactttg gactcgagcc 
ttcgcatgac aacggcatca 
gccgctatct accacgaccg 
gacggttccg tttgcttcgc 
gccgctggtc cgtgtcttgg 
tgctttgggg agatgtaccc 
gggtgattgg gcggagtgtt 
attgcatatc attagcactt 
ggtgactgtc actggttatc 
ctttaaacaa tcacactcaa 
acactcctcc ccaacgcaat 
atacaataca tccatcccta 
tacttctccc cctccccctc 
gtagaagaag cagacgacct 
caaaaccccc accccgttag 



cggctacctt tccgctcaac 
tctccattct ctttgcttta 
tggagaatat cacccagaca 
gtttgtacgt cgagatgatg 
ttaatgatcg cgttgtcccg 
gggatagctt tgtgaggggg 
ttgcttagct gaattacctt 
caggtatgta ttatcgaaga 
tgaatatccc tctatacctc 
gccacagcgt acaaacgaac 
accaaccgca attcatcata 
ccctcaagtc cacccatcct 
acccttccca gaactcaccc 
ctccaccaat ctcttcggcc 
catgc 



tctactctct acgcggactt 1860 
ggtctgtaca acggcactaa 1920 
gatggattct cgtctgcttg 1980 
cagtgtcagg cggagcagga 2040 
ctgcatgggt gtccggttga 2100 
ttgagctttg ctagatctgg 2160 
gatgaatggt atgtatcagc 2220 
tgtatatcga aaggatcaat 2280 
gcccacaacc aatcatcacc 2340 
aaacgcacaa agaatatttt 2400 
cctcatataa atacaataca 24 60 
ataatcaatc cctacttact 2520 
ccgaagtagt aatagtagta 2580 
tcttatcccc atacgctaca 2640 

2665 



<210> 6 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 6 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
1 5 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Pro Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 
50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly lie Lys Phe Tyr 
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130 



135 



140 



Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 



Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 

295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 



Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 

235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 
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385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

4 60 



400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 7 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 7 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
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agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
ggaaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 204 0 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 24 60 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 



<210> 8 
<211> 467 
<212> PRT 
<213> Aspergill 

<400> 8 

Met Gly Val Ser 
1 

Thr Ser Gly Leu 

20 

Thr Val Asp Gin 
35 

Gly Gin Tyr Ala 
50 

Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 



s niger 



Ala Val Leu Leu 

5 

Ala Val Pro Ala 



Gly Tyr Gin Cys 

40 

Pro Phe Phe Ser 
55 

Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu He Gin Gin 



Pro Leu Tyr Leu 
10 

Ser Arg Asn Gin 
25 

Phe Ser Glu Thr 



Leu Ala Asn Glu 

60 

Val Thr Phe Ala 
75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 



Leu Ser Gly Val 
15 

Ser Ser Cys Asp 
30 

Ser His Leu Trp 
45 

Ser Val He Ser 



Gin Val Leu Ser 

80 

Lys Lys Tyr Ser 
95 

Phe Asp Gly Lys 
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100 



105 



110 



Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp He Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu He 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val He Ala 
165 

Lys Leu Lys Asp 



Asp Val Val He 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 



Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn He Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 

235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Glu 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Ala Asp Asp Leu 
125 

He Lys Phe Tyr 



Phe He Arg Ser 

160 

Phe He Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser He Arg 

240 

Thr Asp Thr Glu 
255 

He Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

He He Ser He 
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355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 9 
<211> 1455 
<212> DNA 

<213> Aspergillus fumigatus 
<400> 9 

atggtgactc tgactttcct gctttcggcg gcgtatctgc tttctgggtg agtggcttgg .60 
atctattgct cggatagggc tgtggtgctg attctgaaac ggagtagagt gtctgcggca 120 
cctagttctg ctggctccaa gtcctgcgat acggtagacc tcgggtacca gtgctcccct 180 
gcgacttctc atctatgggg ccagtactcg ccattctttt cgctcgagga cgagctgtcc 240 
gtgtcgagta agcttcccaa ggattgccgg atcaccttgg tacaggtgct atcgcgccat 300 
ggagcgcggt acccaaccag ctccaagagc aaaaagtata agaagcttgt gacggcgatc 360 
caggccaatg ccaccgactt caagggcaag tttgcctttt tgaagacgta caactatact 420 
ctgggtgcgg atgacctcac tccctttggg gagcagcagc tggtgaactc gggcatcaag 480 
ttctaccaga ggtacaaggc tctggcgcgc agtgtggtgc cgtttattcg cgcctcaggc 540 
tcggaccggg ttattgcttc gggagagaag ttcatcgagg ggttccagca ggcgaagctg 600 
gctgatcctg gcgcgacgaa ccgcgccgct ccggcgatta gtgtgattat tccggagagc 660 
gagacgttca acaatacgct ggaccacggt gtgtgcacga agtttgaggc gagtcagctg 720 
ggagatgagg ttgcggccaa tttcactgcg ctctttgcac ccgacatccg agctcgcgcc 780 
gagaagcatc ttcctggcgt gacgctgaca gacgaggacg ttgtcagtct aatggacatg 840 
tgttcgtttg atacggtagc gcgcaccagc gacgcaagtc agctgtcacc gttctgtcaa 900 
ctcttcactc acaatgagtg gaagaagtac aactaccttc agtccttggg caagtactac 960 
ggctacggcg caggcaaccc tctgggaccg gctcagggga tagggttcac caacgagctg 1020 
attgcccggt tgactcgttc gccagtgcag gaccacacca gcactaactc gactctagtc 1080 
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f 



tccaacccgg ccaccttccc gttgaacgct accatgtacg tcgacttttc acacgacaac 1140 

agcctggttt ccatcttctt tgcattgggc ctgtacaacg gcactgaacc cttgtcccgg 1200 

acctcggtgg aaagcgccaa ggaattggat gggtattctg catcctgggt ggtgcctttc 1260 

ggcgcgcgag cctacttcga gacgatgcaa tgcaagtcgg aaaaggagcc tcttgttcgc 1320 

gctttgatta atgaccgggt tgtgccactg catggctgcg atgtggacaa gctggggcga 1380 

tgcaagctga atgactttgt caagggattg agttgggcca gatctggggg caactgggga 1440 

gagtgcttta gttga 1455 



<210> 10 
<211> 465 
<212> PRT 

<213> Aspergillus fumigatus 

<400> 10 

Met Val Thr Leu Thr Phe Leu Leu Ser Ala Ala Tyr Leu Leu Ser Gly 
15 10 15 

Arg Val Ser Ala Ala Pro Ser Ser Ala Gly Ser Lys Ser Cys Asp Thr 

20 25 30 

Val Asp Leu Gly Tyr Gin Cys Ser Pro Ala Thr Ser His Leu Trp Gly 
35 40 45 

Gin Tyr Ser Pro Phe Phe Ser Leu Glu Asp Glu Leu Ser Val Ser Ser 

50 55 60 

Lys Leu Pro Lys Asp Cys Arg lie Thr Leu Val Gin Val Leu Ser Arg 
65 70 75 80 

His Gly Ala Arg Tyr Pro Thr Ser Ser Lys Ser Lys Lys Tyr Lys Lys 

85 90 95 

Leu Val Thr Ala lie Gin Ala Asn Ala Thr Asp Phe Lys Gly Lys Phe 

100 105 110 

Ala Phe Leu Lys Thr Tyr Asn Tyr Thr Leu Gly Ala Asp Asp Leu Thr 
115 120 125 

Pro Phe Gly Glu Gin Gin Leu Val Asn Ser Gly lie Lys Phe Tyr Gin 
130 135 140 

Arg Tyr Lys Ala Leu Ala Arg Ser Val Val Pro Phe lie Arg Ala Ser 
145 150 155 160 

Gly Ser Asp Arg Val lie Ala Ser Gly Glu Lys Phe lie Glu Gly Phe 

165 170 175 
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Gin Gin Ala Lys 

180 

Ala lie Ser Val 
195 

Asp His Gly Val 
210 

Val Ala Ala Asn 
225 

Ala Glu Lys His 



Ser Leu Met Asp 

260 

Ala Ser Gin Leu 
275 

Lys Lys Tyr Asn 
290 

Ala Gly Asn Pro 
305 

Leu lie Ala Arg 



Asn Ser Thr Leu 

340 

Met Tyr Val Asp 
355 

Ala Leu Gly Leu 
370 

Glu Ser Ala Lys 
385 

Phe Gly Ala Arg 



Glu Pro Leu Val 

420 



Leu Ala Asp Pro 



lie lie Pro Glu 

200 

Cys Thr Lys Phe 
215 

Phe Thr Ala Leu 
230 

Leu Pro Gly Val 
245 

Met Cys Ser Phe 



Ser Pro Phe Cys 

280 

Tyr Leu Gin Ser 
295 

Leu Gly Pro Ala 
310 

Leu Thr Arg Ser 
325 

Val Ser Asn Pro 



Phe Ser His Asp 

360 

Tyr Asn Gly Thr 
375 

Glu Leu Asp Gly 
390 

Ala Tyr Phe Glu 
405 

Arg Ala Leu lie 



Gly Ala Thr Asn 
185 

Ser Glu Thr Phe 



Glu Ala Ser Gin 

220 

Phe Ala Pro Asp 
235 

Thr Leu Thr Asp 
250 

Asp Thr Val Ala 
265 

Gin Leu Phe Thr 



Leu Gly Lys Tyr 

300 

Gin Gly lie Gly 
315 

Pro Val Gin Asp 
330 

Ala Thr Phe Pro 
345 

Asn Ser Leu Val 



Glu Pro Leu Ser 

380 

Tyr Ser Ala Ser 
395 

Thr Met Gin Cys 
410 

Asn Asp Arg Val 
425 



Arg Ala Ala Pro 
190 

Asn Asn Thr Leu 
205 

Leu Gly Asp Glu 



lie Arg Ala Arg 

240 

Glu Asp Val Val 
255 

Arg Thr Ser Asp 
270 

His Asn Glu Trp 
285 

Tyr Gly Tyr Gly 



Phe Thr Asn Glu 

320 

His Thr Ser Thr 

335 

Leu Asn Ala Thr 
350 

Ser lie Phe Phe 
365 

Arg Thr Ser Val 



Trp Val Val Pro 

400 

Lys Ser Glu Lys 
415 

Val Pro Leu His 
430 
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Gly Cys Asp Val Asp Lys Leu Gly Arg Cys Lys Leu Asn Asp Phe Val 
435 440 445 

Lys Gly Leu Ser Trp Ala Arg Ser Gly Gly Asn Trp Gly Glu Cys Phe 
450 455 460 

Ser 
465 



<210> 11 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 11 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tctatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
gaaaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
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gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 



<210> 12 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 12 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Leu Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 
50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu He Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly He Lys Phe Tyr 
130 135 140 
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Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 



Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 



Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 

235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 
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Val Pro Phe Ala Ser Arg Leu Tyr 

405 

Glu Gin Glu Pro Leu Val Arg Val 

420 

Leu His Gly Cys Pro Val Asp Ala 
435 440 

Phe Val Arg Gly Leu Ser Phe Ala 
450 455 

Cys Phe Ala 
465 



Val Glu Met Met Gin Cys Gin Ala 
410 415 

Leu Val Asn Asp Arg Val Val Pro 
425 430 

Leu Gly Arg Cys Thr Arg Asp Ser 

445 

Arg Ser Gly Gly Asp Trp Ala Glu 

460 



<210> 13 
<211> 1401 
<212> DNA 

<213> Aspergillus terreus 
<400> 13 

atgggggttt tcgtcgttct attatctatc gcgactctgt tcggcagcac atcgggcact 60 
gcgctgggcc cccgtggaaa tcacagcgac tgcacctcag tcgaccgggg gtatcaatgc 120 
ttccctgagc tctcccataa atggggtctc tacgcgccct atttctccct ccaggatgaa 180 
tctccgtttc ctctggacgt cccggatgac tgccacatca cctttgtgca ggtgctggcc 240 
cgacatggag cgcggtctcc aaccgatagc aagacaaagg cgtatgccgc gactattgca 300 
gccatccaga agaatgccac cgcgttgccg ggcaaatacg ccttcctgaa gtcgtacaat 360 
tactccatgg gctccgagaa cctgaacccc ttcgggcgga accaactgca agatctgggc 420 
gcccagttct accgtcgcta cgacaccctc acccggcaca tcaacccttt cgtccgggcc 480 
gcggattcct cccgcgtcca cgaatcagcc gagaagttcg tcgagggctt ccaaaacgcc 540 
cgccaaggcg atcctcacgc caaccctcac cagccgtcgc cgcgcgtgga tgtagtcatc 600 
cccgaaggca ccgcctacaa caacacgctc gagcacagca tctgcaccgc cttcgaggcc 660 
agcaccgtcg gcgacgccgc ggcagacaac ttcactgccg tgttcgcgcc ggcgatcgcc 720 
aagcgtctgg aggccgatct gcccggcgtg cagctgtccg ccgacgacgt ggtcaatctg 780 
atggccatgt gtccgttcga gacggtcagc ctgaccgacg acgcgcacac gctgtcgccg 84 0 
ttctgcgacc tcttcaccgc cgccgagtgg acgcagtaca actacctgct ctcgctggac 900 
aagtactacg gctacggcgg cggcaatccg ctgggccccg tgcagggcgt gggctgggcg 960 
aacgagctga tcgcgcggct gacgcgctcc cccgtccacg accacacctg cgtcaacaac 1020 
accctcgacg ccaacccggc caccttcccg ctgaacgcca ccctctacgc ggacttttcg 1080 
cacgacagta acctggtgtc gatcttctgg gcgctgggtc tgtacaacgg caccaagccc 1140 
ctgtcgcaga ccaccgtgga ggatatcacc cggacggacg ggtacgcggc cgcctggacg 1200 
gtgccgtttg ccgcccgcgc ctacatcgag atgatgcagt gtcgcgcgga gaagcagccg 1260 
ctggtgcgcg tgctggtcaa cgaccgtgtc atgccgctgc acggctgcgc ggtggataat 1320 
ctgggcaggt gtaaacggga cgactttgtg gagggactga gctttgcgcg ggcaggaggg 1380 
aactgggccg agtgtttctg a 1401 
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<210> 14 
<211> 466 
<212> PRT 

<213> Aspergillus terreus 

<400> 14 

Met Gly Val Phe Val Val Leu Leu Ser lie Ala Thr Leu Phe Gly Ser 
15 10 15 

Thr Ser Gly Thr Ala Leu Gly Pro Arg Gly Asn His Ser Asp Cys Thr 

20 25 30 

Ser Val Asp Arg Gly Tyr Gin Cys Phe Pro Glu Leu Ser His Lys Trp 

35 40 45 

Gly Leu Tyr Ala Pro Tyr Phe Ser Leu Gin Asp Glu Ser Pro Phe Pro 

50 55 60 

Leu Asp Val Pro Asp Asp Cys His lie Thr Phe Val Gin Val Leu Ala 
65 70 75 80 

Arg His Gly Ala Arg Ser Pro Thr Asp Ser Lys Thr Lys Ala Tyr Ala 

85 90 95 

Ala Thr lie Ala Ala lie Gin Lys Asn Ala Thr Ala Leu Pro Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Ser Tyr Asn Tyr Ser Met Gly Ser Glu Asn Leu 
115 120 125 

Asn Pro Phe Gly Arg Asn Gin Leu Gin Asp Leu Gly Ala Gin Phe Tyr 
130 135 140 

Arg Arg Tyr Asp Thr Leu Thr Arg His lie Asn Pro Phe Val Arg Ala 
145 150 155 160 

Ala Asp Ser Ser Arg Val His Glu Ser Ala Glu Lys Phe Val Glu Gly 

165 170 175 

Phe Gin Asn Ala Arg Gin Gly Asp Pro His Ala Asn Pro His Gin Pro 

180 185 190 

Ser Pro Arg Val Asp Val Val lie Pro Glu Gly Thr Ala Tyr Asn Asn 
195 200 205 

Thr Leu Glu His Ser lie Cys Thr Ala Phe Glu Ala Ser Thr Val Gly 
210 215 220 
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Asp Ala Ala Ala 

225 

Lys Arg Leu Glu 



Val Val Asn Leu 

260 

Asp Asp Ala His 
275 

Glu Trp Thr Gin 
290 

Tyr Gly Gly Gly 
305 

Asn Glu Leu lie 



Cys Val Asn Asn 

340 

Ala Thr Leu Tyr 
355 

Phe Trp Ala Leu 
370 

Thr Val Glu Asp 
385 

Val Pro Phe Ala 



Glu Lys Gin Pro 

420 

Leu His Gly Cys 
435 

Phe Val Glu Gly 
450 

Cys Phe 
465 



Asp Asn Phe Thr 
230 

Ala Asp Leu Pro 
245 

Met Ala Met Cys 



Thr Leu Ser Pro 

280 

Tyr Asn Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ala 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Arg Thr 
390 

Ala Arg Ala Tyr 
405 

Leu Val Arg Val 



Ala Val Asp Asn 

440 

Leu Ser Phe Ala 
455 



Ala Val Phe Ala 
235 

Gly Val Gin Leu 
250 

Pro Phe Glu Thr 
265 

Phe Cys Asp Leu 



Leu Ser Leu Asp 

300 

Pro Val Gin Gly 
315 

Arg Ser Pro Val 
330 

Asn Pro Ala Thr 
345 

His Asp Ser Asn 



Gly Thr Lys Pro 

380 

Asp Gly Tyr Ala 
395 

lie Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ala Gly Gly 

460 



Pro Ala lie Ala 

240 

Ser Ala Asp Asp 
255 

Val Ser Leu Thr 
270 

Phe Thr Ala Ala 
285 

Lys Tyr Tyr Gly 



Val Gly Trp Ala 

320 

His Asp His Thr 

335 

Phe Pro Leu Asn 
350 

Leu Val Ser lie 
365 

Leu Ser Gin Thr 



Ala Ala Trp Thr 

400 

Gin Cys Arg Ala 
415 

Arg Val Met Pro 
430 

Lys Arg Asp Asp 
445 

Asn Trp Ala Glu 
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<210> 15 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 15 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccgcgggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
gaaaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
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atacaataca tccatcccta 
tacttctccc cctccccctc 
gtagaagaag cagacgacct 
caaaaccccc accccgttag 



ccctcaagtc cacccatcct 
acccttccca gaactcaccc 
ctccaccaat ctcttcggcc 
catgc 



ataatcaatc cctacttact 2520 
ccgaagtagt aatagtagta 2580 
tcttatcccc atacgctaca 2640 

2665 



<210> 16 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 16 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 
50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Ala Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly lie Lys Phe Tyr 
130 135 140 

Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 
145 150 155 160 

Ser Gly Ser Ser Arg Val lie Ala Ser Gly Lys Lys Phe lie Glu Gly 

165 170 175 

Phe Gin Ser Thr Lys Leu Lys Asp Pro Arg Ala Gin Pro Gly Gin Ser 

180 185 190 



23 



Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 



Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 

235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 
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Phe Val Arg Gly Leu Ser Phe Ala Arg Ser Gly Gly Asp Trp Ala Glu 
450 455 460 



Cys Phe Ala 
465 



<210> 17 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 17 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccgagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 114 0 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
gaaaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
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tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 

gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 

attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 

ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 

ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacqcacaa agaatatttt 2400 

acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 24 60 

atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 

tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 

gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 

caaaaccccc accccgttag catgc 2665 



<210> 18 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 18 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 

15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 
35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 

50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Glu Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly lie Lys Phe Tyr 
130 135 140 

Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 
145 150 155 160 
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Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 

355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 



Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 

235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 



Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 

335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 
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Glu Gin Glu Pro Leu Val Arg Val Leu Val Asn Asp Arg Val Val Pro 

420 425 430 



Leu His Gly Cys Pro Val Asp Ala Leu Gly Arg Cys Thr Arg Asp Ser 
435 440 445 

Phe Val Arg Gly Leu Ser Phe Ala Arg Ser Gly Gly Asp Trp Ala Glu 
450 455 460 

Cys Phe Ala 
465 



<210> 19 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 

<400> 19 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aaggaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
gaaaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
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cgctaacgag ctcatcgccc gtctgaccca 
ccacactttg gactcgagcc cggctacctt 
ttcgcatgac aacggcatca tctccattct 
gccgctatct accacgaccg tggagaatat 
gacggttccg tttgcttcgc gtttgtacgt 
gccgctggtc cgtgtcttgg ttaatgatcg 
tgctttgggg agatgtaccc gggatagctt 
gggtgattgg gcggagtgtt ttgcttagct 
attgcatatc attagcactt caggtatgta 
ggtgactgtc actggttatc tgaatatccc 
ctttaaacaa tcacactcaa gccacagcgt 
acactcctcc ccaacgcaat accaaccgca 
atacaataca tccatcccta ccctcaagtc 
tacttctccc cctccccctc acccttccca 
gtagaagaag cagacgacct ctccaccaat 
caaaaccccc accccgttag catgc 



ctcgcctgtc cacgatgaca ccagttccaa 1800 
tccgctcaac tctactctct acgcggactt 1860 
ctttgcttta ggtctgtaca acggcactaa 1920 
cacccagaca gatggattct cgtctgcttg 1980 
cgagatgatg cagtgtcagg cggagcagga 2040 
cgttgtcccg ctgcatgggt gtccggttga 2100 
tgtgaggggg ttgagctttg ctagatctgg 2160 
gaattacctt gatgaatggt atgtatcagc 2220 
ttatcgaaga tgtatatcga aaggatcaat 2280 
tctatacctc gcccacaacc aatcatcacc 2340 
acaaacgaac aaacgcacaa agaatatttt 2400 
attcatcata cctcatataa atacaataca 2460 
cacccatcct ataatcaatc cctacttact 2520 
gaactcaccc ccgaagtagt aatagtagta 2580 
ctcttcggcc tcttatcccc atacgctaca 2640 

2665 



<210> 20 
<211> 467 
<212> PRT 

<213> Aspergillus niger 

<400> 20 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 
50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Glu Tyr Ser 

85 90 95 

Ala Leu He Glu Glu He Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 HO 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 
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Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 

225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 



Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 

165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 



Val Asn Ser Gly 

140 

Asn lie Val Pro 

155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 

235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 



lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 
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Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 21 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 21 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
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catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtccaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
gaaaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 



<210> 22 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 22 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 
50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 
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Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Gin 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 



Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr' 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 



Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 
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Ser Thr Leu Tyr 

355 

Leu Phe Ala Leu 

370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 

375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 23 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 23 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
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ctcccgtcat ggagcgcggt atccgaccga 
tgaggagatc cagcagaacg cgaccacctt 
caactacagc ttgggtgcag atgacctgac 
cggcatcaag ttctaccagc ggtacgaatc 
atcctctggc tccagccgcg tgatcgcctc 
caccaagctg aaggatcctc gtgcccagcc 
catttccgag gccagctcat ccaacaacac 
agacagcgaa ttggccgata ccgtcaaagc 
tcgtcaacgt ctggagaacg acctgtccgg 
cctcatggac atgtgctcct tcgacaccat 
ccccttctgt gacctgttca cccatgacga 
gaaaaagtat tacggccatg gtgcaggtaa 
cgctaacgag ctcatcgccc gtctgaccca 
ccacactttg gactcgagcc cggctacctt 
ttcgcatgac aacggcatca tctccattct 
gccgctatct accacgaccg tggagaatat 
gacggttccg tttgcttcgc gtttgtacgt 
gccgctggtc cgtgtcttgg ttaatgatcg 
tgctttgggg agatgtaccc gggatagctt 
gggtgattgg gcggagtgtt ttgcttagct 
attgcatatc attagcactt caggtatgta 
ggtgactgtc actggttatc tgaatatccc 
ctttaaacaa tcacactcaa gccacagcgt 
acactcctcc ccaacgcaat accaaccgca 
atacaataca tccatcccta ccctcaagtc 
tacttctccc cctccccctc acccttccca 
gtagaagaag cagacgacct ctccaccaat 
caaaaccccc accccgttag catgc 



ctccaagggc aagaaatact ccgctctcat 1080 
tgacggaaaa tatgccttcc tgaagacata 1140 
tcccttcgga gaacaggagc tagtcaactc 1200 
gctcacaagg aacatcgttc cattcatccg 1260 
cggcaagaaa ttcatcgagg gcttccagag 1320 
cggccaatcg tcgcccaaga tcgacgtggt 1380 
tctcgaccca ggcacctgca ctgtcttcga 1440 
caatttcacc gccacgttcg tcccctccat 1500 
tgtgactctc acagacacag aagtgaccta 1560 
ctccaccagc accgtcgaca ccaagctgtc 1620 
atggatcaac tacgactacc tccagtcctt 1680 
cccgctcggc ccgacccagg gcgtcggcta 1740 
ctcgcctgtc cacgatgaca ccagttccaa 1800 
tccgctcaac tctactctct acgcggactt 1860 
ctttgcttta ggtctgtaca acggcactaa 1920 
cacccagaca gatggattct cgtctgcttg 1980 
cgagatgatg cagtgtcagg cggagcagga 2040 
cgttgtcccg ctgcatgggt gtccggttga 2100 
tgtgaggggg ttgagctttg ctagatctgg 2160 
gaattacctt gatgaatggt atgtatcagc 2220 
ttatcgaaga tgtatatcga aaggatcaat 2280 
tctatacctc gcccacaacc aatcatcacc 2340 
acaaacgaac aaacgcacaa agaatatttt 2400 
attcatcata cctcatataa atacaataca 2460 
cacccatcct ataatcaatc cctacttact 2520 
gaactcaccc ccgaagtagt aatagtagta 2580 
ctcttcggcc tcttatcccc atacgctaca 2640 

2665 



<210> 24 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 24 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 
35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 
50 55 60 
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Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Lys 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 



Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 

85 

Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 

230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 



Val Thr Phe Ala 

75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 



Gin Val Leu Ser 

80 

Lys Lys Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 

255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 
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Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



His Asp Asp Thr 
335 

Phe Pro Leu Asn 

350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 25 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 25 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
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gaaattactt ctcataggca tcatgggcgt 
gtctgggtat gctaagcacc acaatcaaag 
ctgaagctcg gactgtgtgg gactactgat 
actggcagtc cccgcctcga gaaatcaatc 
atgcttctcc gagacttcgc atctttgggg 
cgaatcggtc atctcccctg aggtgcccgc 
ctcccgtcat ggagcgcggt atccgaccga 
tgaggagatc cagcagaacg cgaccacctt 
caactacagc ttgggtgcag atgacctgac 
cggcatcaag ttctaccagc ggtacgaatc 
atcctctggc tccagccgcg tgatcgcctc 
caccaagctg aaggatcctc gtgcccagcc 
catttccgag gccagctcat ccaacaacac 
agacagcgaa ttggccgata ccgtcgaagc 
tcgtcaacgt ctggagaacg acctgtccgg 
cctcatgcac atgtgctcct tcgacaccat 
ccccttctgt gacctgttca cccatgacga 
gaaaaagtat tacggccatg gtgcaggtaa 
cgctaacgag ctcatcgccc gtctgaccca 
ccacactttg gactcgagcc cggctacctt 
ttcgcatgac aacggcatca tctccattct 
gccgctatct accacgaccg tggagaatat 
gacggttccg tttgcttcgc gtttgtacgt 
gccgctggtc cgtgtcttgg ttaatgatcg 
tgctttgggg agatgtaccc gggatagctt 
gggtgattgg gcggagtgtt ttgcttagct 
attgcatatc attagcactt caggtatgta 
ggtgactgtc actggttatc tgaatatccc 
ctttaaacaa tcacactcaa gccacagcgt 
acactcctcc ccaacgcaat accaaccgca 
atacaataca tccatcccta ccctcaagtc 
tacttctccc cctccccctc acccttccca 
gtagaagaag cagacgacct ctccaccaat 
caaaaccccc accccgttag catgc 



ctctgctgtt ctacttcctt tgtatctcct 720 
tctaataagg accctccctt ccgagggccc 780 
cgctgactat ctgtgcagag tcacctccgg 840 
cagttgcgat acggtcgatc aggggtatca 900 
tcaatacgca ccgttcttct ctctggcaaa 960 
cggatgcaga gtcactttcg ctcaggtcct 1020 
ctccaagggc aagaaatact ccgctctcat 1080 
tgacggaaaa tatgccttcc tgaagacata 1140 
tcccttcgga gaacaggagc tagtcaactc 1200 
gctcacaagg aacatcgttc cattcatccg 1260 
cggcaagaaa ttcatcgagg gcttccagag 1320 
cggccaatcg tcgcccaaga tcgacgtggt 1380 
tctcgaccca ggcacctgca ctgtcttcga 1440 
caatttcacc gccacgttcg tcccctccat 1500 
tgtgactctc acagacacag aagtgaccta 1560 
ctccaccagc accgtcgaca ccaagctgtc 1620 
atggatcaac tacgactacc tccagtcctt 1680 
cccgctcggc ccgacccagg gcgtcggcta 1740 
ctcgcctgtc cacgatgaca ccagttccaa 1800 
tccgctcaac tctactctct acgcggactt 1860 
ctttgcttta ggtctgtaca acggcactaa 1920 
cacccagaca gatggattct cgtctgcttg 1980 
cgagatgatg cagtgtcagg cggagcagga 2040 
cgttgtcccg ctgcatgggt gtccggttga 2100 
tgtgaggggg ttgagctttg ctagatctgg 2160 
gaattacctt gatgaatggt atgtatcagc 2220 
ttatcgaaga tgtatatcga aaggatcaat 2280 
tctatacctc gcccacaacc aatcatcacc 2340 
acaaacgaac aaacgcacaa agaatatttt 2400 
attcatcata cctcatataa atacaataca 2460 
cacccatcct ataatcaatc cctacttact 2520 
gaactcaccc ccgaagtagt aatagtagta 2580 
ctcttcggcc tcttatcccc atacgctaca 2640 

2665 



<210> 26 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 26 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 
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Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 
35 40 45 



Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 

50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly lie Lys Phe Tyr 
130 135 140 

Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 
145 150 155 160 

Ser Gly Ser Ser Arg Val lie Ala Ser Gly Lys Lys Phe lie Glu Gly 

165 170 175 

Phe Gin Ser Thr Lys Leu Lys Asp Pro Arg Ala Gin Pro Gly Gin Ser 

180 185 190 

Ser Pro Lys lie Asp Val Val lie Ser Glu Ala Ser Ser Ser Asn Asn 
195 200 205 

Thr Leu Asp Pro Gly Thr Cys Thr Val Phe Glu Asp Ser Glu Leu Ala 
210 215 220 

Asp Thr Val Glu Ala Asn Phe Thr Ala Thr Phe Val Pro Ser lie Arg 
225 230 235 240 

Gin Arg Leu Glu Asn Asp Leu Ser Gly Val Thr Leu Thr Asp Thr Glu 

245 250 255 

Val Thr Tyr Leu Met His Met Cys Ser Phe Asp Thr lie Ser Thr Ser 

260 265 270 

Thr Val Asp Thr Lys Leu Ser Pro Phe Cys Asp Leu Phe Thr His Asp 
275 280 285 
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Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 27 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 



<400> 27 

gcatgcagca ctgtcagcaa 
ggctatagac actgccgtta 
gttctgttct tatgatttcc 
ttagcaggta cagaaacaac 
attcatgtag atctttgcta 



ataaattgct ttgaatgatt 
tctgactttt aatgagcgag 
ccacgtcctt tcgggctttc 
ttgatgacac atgcatccga 
agagaaatga tggcggccca 



ttctgcttct tctcatattg 60 
ggcgatgttc atcattcggc 120 
ggcacagcaa aatagattgt 180 
gaatcttcag ccgtggaagc 240 
gggcatccag gcaccttttc 300 
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caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
gagaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 



<210> 28 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 28 
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Met Gly Val Ser 
1 

Thr Ser Gly Leu 

20 

Thr Val Asp Gin 
35 

Gly Gin Tyr Ala 
50 

Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 

225 

Gin Arg Leu Glu 



Ala Val Leu Leu 

5 

Ala Val Pro Ala 



Gly Tyr Gin Cys 

40 

Pro Phe Phe Ser 
55 

Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 



Pro Leu Tyr Leu 
10 

Ser Arg Asn Gin 
25 

Phe Ser Glu Thr 



Leu Ala Asn Glu 

60 

Val Thr Phe Ala 
75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 



Leu Ser Gly Val 
15 

Ser Ser Cys Asp 
30 

Ser His Leu Trp 
45 

Ser Val lie Ser 



Gin Val Leu Ser 

80 

Lys Lys Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 
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Val Thr Tyr Leu Met Asp Met Cys Ser Phe Asp Thr lie Ser Thr Ser 

260 265 270 



Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 

355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Phe Cys Asp Leu 



Gin Ser Leu Arg 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 29 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
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<210> 30 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 30 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 

50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly lie Lys Phe Tyr 
130 135 140 

Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 
145 150 155 160 

Ser Gly Ser Ser Arg Val lie Ala Ser Gly Lys Lys Phe lie Glu Gly 

165 170 175 

Phe Gin Ser Thr Lys Leu Lys Asp Pro Arg Ala Gin Pro Gly Gin Ser 

180 185 190 

Ser Pro Lys lie Asp Val Val lie Ser Glu Ala Ser Ser Ser Asn Asn 
195 200 205 

Thr Leu Asp Pro Gly Thr Cys Thr Val Phe Glu Asp Ser Glu Leu Ala 
210 215 220 
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Asp Thr Val Glu 

225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Ala Thr Phe Val 

235 

Gly Val Thr Leu 

250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Thr 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 
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<210> 31 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 31 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
ggataagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 24 60 
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atacaataca tccatcccta ccctcaagtc 
tacttctccc cctccccctc acccttccca 
gtagaagaag cagacgacct ctccaccaat 
caaaaccccc accccgttag catgc 



cacccatcct ataatcaatc cctacttact 2520 
gaactcaccc ccgaagtagt aatagtagta 2580 
ctcttcggcc tcttatcccc atacgctaca 2640 

2665 



<210> 32 
<211> 467 
<212> PRT 

<213> Aspergillus niger 

<400> 32 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 

50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly lie Lys Phe Tyr 
130 135 140 

Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 
145 150 155 160 

Ser Gly Ser Ser Arg Val lie Ala Ser Gly Lys Lys Phe lie Glu Gly 

165 170 175 

Phe Gin Ser Thr Lys Leu Lys Asp Pro Arg Ala Gin Pro Gly Gin Ser 

180 185 190 
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Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 

225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 

390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 



Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Asp 

300 

Pro Thr Gin Gly 

315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 

335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 
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Phe Val Arg Gly Leu Ser Phe Ala Arg Ser Gly Gly Asp Trp Ala Glu 
450 455 460 

Cys Phe Ala 
465 



<210> 33 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 33 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 

ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 

gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 

ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 

attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 

caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 

atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 

gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 

tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 

ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 

ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 

gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 

gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 

ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 

actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 

atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 

cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 

ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 

tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 

caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 

cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 

atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 

caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 

catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 

agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 

tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 

cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 

ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 

gaaagagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 

cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 

ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 

ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 

gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 

gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 

gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
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tgctttgggg agatgtaccc gggatagctt 
gggtgattgg gcggagtgtt ttgcttagct 
attgcatatc attagcactt caggtatgta 
ggtgactgtc actggttatc tgaatatccc 
ctttaaacaa tcacactcaa gccacagcgt 
acactcctcc ccaacgcaat accaaccgca 
atacaataca tccatcccta ccctcaagtc 
tacttctccc cctccccctc acccttccca 
gtagaagaag cagacgacct ctccaccaat 
caaaaccccc accccgttag catgc 



tgtgaggggg ttgagctttg ctagatctgg 2160 
gaattacctt gatgaatggt atgtatcagc 2220 
ttatcgaaga tgtatatcga aaggatcaat 2280 
tctatacctc gcccacaacc aatcatcacc 2340 
acaaacgaac aaacgcacaa agaatatttt 2400 
attcatcata cctcatataa atacaataca 2460 
cacccatcct ataatcaatc cctacttact 2520 
gaactcaccc ccgaagtagt aatagtagta 2580 
ctcttcggcc tcttatcccc atacgctaca 2640 

2665 



<210> 34 
<211> 467 
<212> PRT 

<213> Aspergillus niger 



<400> 34 
Met Gly Val Ser 
1 

Thr Ser Gly Leu 

20 

Thr Val Asp Gin 

35 

Gly Gin Tyr Ala 
50 



Ala Val Leu Leu 
5 

Ala Val Pro Ala 



Gly Tyr Gin Cys 

40 

Pro Phe Phe Ser 
55 



Pro Leu Tyr Leu 
10 

Ser Arg Asn Gin 
25 

Phe Ser Glu Thr 



Leu Ala Asn Glu 

60 



Leu Ser Gly Val 
15 

Ser Ser Cys Asp 
30 

Ser His Leu Trp 
45 

Ser Val lie Ser 



Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 



Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 



Val Thr Phe Ala 
75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 



Gin Val Leu Ser 

80 

Lys Lys Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 
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Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 

375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 



Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 



Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Glu Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 

365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 
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Glu Gin Glu Pro Leu Val Arg Val Leu Val Asn Asp Arg Val Val Pro 

420 425 430 



Leu His Gly Cys Pro Val Asp Ala Leu Gly Arg Cys Thr Arg Asp Ser 
435 440 445 

Phe Val Arg Gly Leu Ser Phe Ala Arg Ser Gly Gly Asp Trp Ala Glu 
450 455 460 

Cys Phe Ala 
465 



<210> 35 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 35 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 

ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 

gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 

ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 

attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 

caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 

atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 

gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 

tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 

ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 

ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 

gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 

gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 

ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 

actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 

atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 

cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 

ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 

tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 

caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 

cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 

atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 

caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 

catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 

agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 

tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 

cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 

ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 

ggaagagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
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cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 



<210> 36 
<211> 467 
<212> PRT 
<213> Aspergill 

<400> 36 
Met Gly Val Ser 
1 

Thr Ser Gly Leu 

20 

Thr Val Asp Gin 

35 

Gly Gin Tyr Ala 
50 

Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 



s niger 



Ala Val Leu Leu 
5 

Ala Val Pro Ala 



Gly Tyr Gin Cys 

40 

Pro Phe Phe Ser 
55 

Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu He Gin Gin 



Lys Thr Tyr Asn 

120 



Pro Leu Tyr Leu 
10 

Ser Arg Asn Gin 

25 

Phe Ser Glu Thr 



Leu Ala Asn Glu 

60 

Val Thr Phe Ala 
75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Leu Ser Gly Val 
15 

Ser Ser Cys Asp 
30 

Ser His Leu Trp 
45 

Ser Val He Ser 



Gin Val Leu Ser 

80 

Lys Lys Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 
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Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 

355 

Leu Phe Ala Leu 
370 



Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 

295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 

325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Glu 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 



lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Glu Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 

365 

Leu Ser Thr Thr 
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Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 37 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 37 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
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catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcaaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
ggataagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 

<210> 38 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 38 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 
50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 
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Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 

115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Lys 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 

275 

Glu Trp lie Asn 

290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 



Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 

135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 

295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Asp 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 



Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 

255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 
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Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 

375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



He He Ser He 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 39 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 

<400> 39 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 54 0 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
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ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcaaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
gagaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 

<210> 40 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 40 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 
50 55 60 
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Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Lys 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 



Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 

230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 



Val Thr Phe Ala 

75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Arg 

300 

Pro Thr Gin Gly 
315 



Gin Val Leu Ser 

80 

Lys Lys Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 
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Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 41 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 41 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 

ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 

gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 

ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 

attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 

caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 

atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 

gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 

tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 

ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 

ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 



62 



gaaattactt ctcataggca tcatgggcgt 
gtctgggtat gctaagcacc acaatcaaag 
ctgaagctcg gactgtgtgg gactactgat 
actggcagtc cccgcctcga gaaatcaatc 
atgcttctcc gagacttcgc atctttgggg 
cgaatcggtc atctcccctg aggtgcccgc 
ctcccgtcat ggagcgcggt atccgaccga 
tgaggagatc cagcagaacg cgaccacctt 
caactacagc ttgggtgcag atgacctgac 
cggcatcaag ttctaccagc ggtacgaatc 
atcctctggc tccagccgcg tgatcgcctc 
caccaagctg aaggatcctc gtgcccagcc 
catttccgag gccagctcat ccaacaacac 
agacagcgaa ttggccgata ccgtcaaagc 
tcgtcaacgt ctggagaacg acctgtccgg 
cctcatggac atgtgctcct tcgacaccat 
ccccttctgt gacctgttca cccatgacga 
gaaaaagtat tacggccatg gtgcaggtaa 
cgctaacgag ctcatcgccc gtctgaccca 
ccacactttg gactcgagcc cggctacctt 
ttcgcatgac aacggcatca tctccattct 
gccgctatct accacgaccg tggagaatat 
gacggttccg tttgcttcgc gtttgtacgt 
gccgctggtc cgtgtcttgg ttaatgatcg 
tgctttgggg agatgtaccc gggatagctt 
gggtgattgg gcggagtgtt ttgcttagct 
attgcatatc attagcactt caggtatgta 
ggtgactgtc actggttatc tgaatatccc 
ctttaaacaa tcacactcaa gccacagcgt 
acactcctcc ccaacgcaat accaaccgca 
atacaataca tccatcccta ccctcaagtc 
tacttctccc cctccccctc acccttccca 
gtagaagaag cagacgacct ctccaccaat 
caaaaccccc accccgttag catgc 



ctctgctgtt ctacttcctt tgtatctcct 720 
tctaataagg accctccctt ccgagggccc 780 
cgctgactat ctgtgcagag tcacctccgg 840 
cagttgcgat acggtcgatc aggggtatca 900 
tcaatacgca ccgttcttct ctctggcaaa 960 
cggatgcaga gtcactttcg ctcaggtcct 1020 
ctccaagggc aaggaatact ccgctctcat 1080 
tgacggaaaa tatgccttcc tgaagacata 1140 
tcccttcgga gaacaggagc tagtcaactc 1200 
gctcacaagg aacatcgttc cattcatccg 1260 
cggcaagaaa ttcatcgagg gcttccagag 1320 
cggccaatcg tcgcccaaga tcgacgtggt 1380 
tctcgaccca ggcacctgca ctgtcttcga 1440 
caatttcacc gccacgttcg tcccctccat 1500 
tgtgactctc acagacacag aagtgaccta 1560 
ctccaccagc accgtcgaca ccaagctgtc 1620 
atggatcaac tacgactacc tccagtcctt 1680 
cccgctcggc ccgacccagg gcgtcggcta 1740 
ctcgcctgtc cacgatgaca ccagttccaa 1800 
tccgctcaac tctactctct acgcggactt 1860 
ctttgcttta ggtctgtaca acggcactaa 1920 
cacccagaca gatggattct cgtctgcttg 1980 
cgagatgatg cagtgtcagg cggagcagga 2040 
cgttgtcccg ctgcatgggt gtccggttga 2100 
tgtgaggggg ttgagctttg ctagatctgg 2160 
gaattacctt gatgaatggt atgtatcagc 2220 
ttatcgaaga tgtatatcga aaggatcaat 2280 
tctatacctc gcccacaacc aatcatcacc 2340 
acaaacgaac aaacgcacaa agaatatttt 2400 
attcatcata cctcatataa atacaataca 24 60 
cacccatcct ataatcaatc cctacttact 2520 
gaactcaccc ccgaagtagt aatagtagta 2580 
ctcttcggcc tcttatcccc atacgctaca 2640 

2 665 



<210> 42 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 42 

Met Gly Val Ser Ala Val Leu Leu 
1 5 

Thr Ser Gly Leu Ala Val Pro Ala 

20 



Pro Leu Tyr Leu Leu Ser Gly Val 
10 15 

Ser Arg Asn Gin Ser Ser Cys Asp 
25 30 
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Thr Val Asp Gin 
35 

Gly Gin Tyr Ala 
50 

Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Lys 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 



Gly Tyr Gin Cys 

40 

Pro Phe Phe Ser 

55 

Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 



Phe Ser Glu Thr 



Leu Ala Asn Glu 

60 

Val Thr Phe Ala 
75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 

235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Ser His Leu Trp 
45 

Ser Val lie Ser 



Gin Val Leu Ser 

80 

Lys Glu Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 
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Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 

315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser He 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 43 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 43 

gcatgcagca ctgtcagcaa ataaattgct 
ggctatagac actgccgtta tctgactttt 
gttctgttct tatgatttcc ccacgtcctt 
ttagcaggta cagaaacaac ttgatgacac 
attcatgtag atctttgcta agagaaatga 



ttgaatgatt ttctgcttct tctcatattg 60 
aatgagcgag ggcgatgttc atcattcggc 120 
tcgggctttc ggcacagcaa aatagattgt 180 
atgcatccga gaatcttcag ccgtggaagc 240 
tggcggccca gggcatccag gcaccttttc 300 
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caacggggaa cttccgccgt ccacgtgctc 
atgctggatc aacgatcaac ttgaatgcaa 
gcctttctct cgagaaagct cctccacttc 
tcccgtccta ttcggcctcg tccgctgaag 
ttgtgagctt ctaacctgaa ctggtagagt 
ggttatatag gaccgtccgg tccggcgcga 
gaaattactt ctcataggca tcatgggcgt 
gtctgggtat gctaagcacc acaatcaaag 
ctgaagctcg gactgtgtgg gactactgat 
actggcagtc cccgcctcga gaaatcaatc 
atgcttctcc gagacttcgc atctttgggg 
cgaatcggtc atctcccctg aggtgcccgc 
ctcccgtcat ggagcgcggt atccgaccga 
tgaggagatc cagcagaacg cgaccacctt 
caactacagc ttgggtgcag atgacctgac 
cggcatcaag ttctaccagc ggtacgaatc 
atcctctggc tccagccgcg tgatcgcctc 
caccaagctg aaggatcctc gtgcccagcc 
catttccgag gccagctcat ccaacaacac 
agacagcgaa ttggccgata ccgtcaaagc 
tcgtcaacgt ctggagaacg acctgtccgg 
cctcatggac atgtgctcct tcgacaccat 
ccccttctgt gacctgttca cccatgacga 
gagagagtat tacggccatg gtgcaggtaa 
cgctaacgag ctcatcgccc gtctgaccca 
ccacactttg gactcgagcc cggctacctt 
ttcgcatgac aacggcatca tctccattct 
gccgctatct accacgaccg tggagaatat 
gacggttccg tttgcttcgc gtttgtacgt 
gccgctggtc cgtgtcttgg ttaatgatcg 
tgctttgggg agatgtaccc gggatagctt 
gggtgattgg gcggagtgtt ttgcttagct 
attgcatatc attagcactt caggtatgta 
ggtgactgtc actggttatc tgaatatccc 
ctttaaacaa tcacactcaa gccacagcgt 
acactcctcc ccaacgcaat accaaccgca 
atacaataca tccatcccta ccctcaagtc 
tacttctccc cctccccctc acccttccca 
gtagaagaag cagacgacct ctccaccaat 
caaaaccccc accccgttag catgc 



tgattcagcc aatcaagacg tcccacggca 360 
taaatgaaga tggaactaac accatctgct 420 
tcccactaga tatctccgtc cccgtcgact 480 
atccatccca ccattgcacg tgggccacct 540 
atcacacacc atgccaaggt gggatgaagg 600 
tggccgtagc tgccactcgc tgctgtgcaa 660 
ctctgctgtt ctacttcctt tgtatctcct 720 
tctaataagg accctccctt ccgagggccc 780 
cgctgactat ctgtgcagag tcacctccgg 840 
cagttgcgat acggtcgatc aggggtatca 900 
tcaatacgca ccgttcttct ctctggcaaa 960 
cggatgcaga gtcactttcg ctcaggtcct 1020 
ctccaagggc aagaaatact ccgctctcat 1080 
tgacggaaaa tatgccttcc tgaagacata 1140 
tcccttcgga gaacaggagc tagtcaactc 1200 
gctcacaagg aacatcgttc cattcatccg 1260 
cggcaagaaa ttcatcgagg gcttccagag 1320 
cggccaatcg tcgcccaaga tcgacgtggt 1380 
tctcgaccca ggcacctgca ctgtcttcga 1440 
caatttcacc gccacgttcg tcccctccat 1500 
tgtgactctc acagacacag aagtgaccta 1560 
ctccaccagc accgtcgaca ccaagctgtc 1620 
atggatcaac tacgactacc tccagtcctt 1680 
cccgctcggc ccgacccagg gcgtcggcta 1740 
ctcgcctgtc cacgatgaca ccagttccaa 1800 
tccgctcaac tctactctct acgcggactt 1860 
ctttgcttta ggtctgtaca acggcactaa 1920 
cacccagaca gatggattct cgtctgcttg 1980 
cgagatgatg cagtgtcagg cggagcagga 2040 
cgttgtcccg ctgcatgggt gtccggttga 2100 
tgtgaggggg ttgagctttg ctagatctgg 2160 
gaattacctt gatgaatggt atgtatcagc 2220 
ttatcgaaga tgtatatcga aaggatcaat 2280 
tctatacctc gcccacaacc aatcatcacc 2340 
acaaacgaac aaacgcacaa agaatatttt 2400 
attcatcata cctcatataa atacaataca 2460 
cacccatcct ataatcaatc cctacttact 2520 
gaactcaccc ccgaagtagt aatagtagta 2580 
ctcttcggcc tcttatcccc atacgctaca 2640 

2665 



<210> 44 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 44 
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Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 



Thr Ser Gly Leu 

20 

Thr Val Asp Gin 
35 

Gly Gin Tyr Ala 
50 

Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Lys 

225 

Gin Arg Leu Glu 



Ala Val Pro Ala 



Gly Tyr Gin Cys 

40 

Pro Phe Phe Ser 
55 

Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu He Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val He Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 



Ser Arg Asn Gin 

25 

Phe Ser Glu Thr 



Leu Ala Asn Glu 

60 

Val Thr Phe Ala 
75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 



Ser Ser Cys Asp 
30 

Ser His Leu Trp 
45 

Ser Val He Ser 



Gin Val Leu Ser 

80 

Lys Lys Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

He Lys Phe Tyr 



Phe He Arg Ser 

160 

Phe He Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 
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Val Thr Tyr Leu Met Asp Met Cys Ser Phe Asp Thr lie Ser Thr Ser 

260 265 270 



Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 

325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Phe Cys Asp Leu 



Gin Ser Leu Arg 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Phe Thr His Asp 
285 

Glu Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 

335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



Cys Phe Ala 
465 



<210> 45 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
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<210> 46 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 46 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 

50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly lie Lys Phe Tyr 
130 135 140 

Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 
145 150 155 160 

Ser Gly Ser Ser Arg Val lie Ala Ser Gly Lys Lys Phe lie Glu Gly 

165 170 175 

Phe Gin Ser Thr Lys Leu Lys Asp Pro Arg Ala Gin Pro Gly Gin Ser 

180 185 190 

Ser Pro Lys lie Asp Val Val lie Ser Glu Ala Ser Ser Ser Asn Asn 
195 200 205 

Thr Leu Asp Pro Gly Thr Cys Thr Val Phe Glu Asp Ser Glu Leu Ala 
210 215 220 
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Asp Thr Val Lys 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 

325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Ala Thr Phe Val 

235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Thr 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Glu Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 
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<210> 47 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 47 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcaaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
ggatgagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
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atacaataca tccatcccta ccctcaagtc 
tacttctccc cctccccctc acccttccca 
gtagaagaag cagacgacct ctccaccaat 
caaaaccccc accccgttag catgc 



cacccatcct ataatcaatc cctacttact 2520 
gaactcaccc ccgaagtagt aatagtagta 2580 
ctcttcggcc tcttatcccc atacgctaca 2640 

2665 



<210> 48 
<211> 467 
<212> PRT 

<213> Aspergillus niger 

<400> 48 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 

15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 . 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 
35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 

50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Lys Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly lie Lys Phe Tyr 
130 135 140 

Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 
145 150 155 160 

Ser Gly Ser Ser Arg Val lie Ala Ser Gly Lys Lys Phe lie Glu Gly 

165 170 175 

Phe Gin Ser Thr Lys Leu Lys Asp Pro Arg Ala Gin Pro Gly Gin Ser 

180 185 190 
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Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Lys 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
2 90 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 



Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Asp 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 

425 

Leu Gly Arg Cys 



Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Glu Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 
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Phe Val Arg Gly Leu Ser Phe Ala Arg Ser Gly Gly Asp Trp Ala Glu 
450 455 460 



Cys Phe Ala 
465 



<210> 49 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 49 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aaggaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcgaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
ggaagagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
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tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 



<210> 50 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 50 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 
35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 

50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Lys Gly Lys Glu Tyr Ser 

85 90 95 

Ala Leu lie Glu Glu lie Gin Gin Asn Ala Thr Thr Phe Asp Gly Lys 

100 105 110 

Tyr Ala Phe Leu Lys Thr Tyr Asn Tyr Ser Leu Gly Ala Asp Asp Leu 
115 120 125 

Thr Pro Phe Gly Glu Gin Glu Leu Val Asn Ser Gly lie Lys Phe Tyr 
130 135 140 

Gin Arg Tyr Glu Ser Leu Thr Arg Asn lie Val Pro Phe lie Arg Ser 
145 150 155 160 
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Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Glu 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 

385 

Val Pro Phe Ala 



Arg Val He Ala 
165 

Lys Leu Lys Asp 



Asp Val Val He 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

He Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 



Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Glu 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 



Phe He Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser He Arg 

240 

Thr Asp Thr Glu 
255 

He Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Glu Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

He He Ser He 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 
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Glu Gin Glu Pro Leu Val Arg Val Leu Val Asn Asp Arg Val Val Pro 

420 425 430 



Leu His Gly Cys Pro Val Asp Ala Leu Gly Arg Cys Thr Arg Asp Ser 
435 440 445 

Phe Val Arg Gly Leu Ser Phe Ala Arg Ser Gly Gly Asp Trp Ala Glu 
450 455 460 

Cys Phe Ala 
465 



<210> 51 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 51 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 

ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 

gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 

ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 

attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 

caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 

atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 

gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 4 80 

tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 

ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 

ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 

gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 

gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 

ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 

actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 

atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 

cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 

ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aaggaatact ccgctctcat 1080 

tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 

caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 

cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 

atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 

caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 

catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 

agacagcgaa ttggccgata ccgtcaaagc caatttcacc gccacgttcg tcccctccat 1500 

tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 

cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 

ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 

gaaagagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
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cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 24 60 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 



<210> 52 

<211> 467 

<212> PRT 

<213> Aspergill 

<400> 52 
Met Gly Val Ser 
1 

Thr Ser Gly Leu 

20 

Thr Val Asp Gin 
35 

Gly Gin Tyr Ala 

50 

Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 



us niger 



Ala Val Leu Leu 
5 

Ala Val Pro Ala 



Gly Tyr Gin Cys 

40 

Pro Phe Phe Ser 
55 

Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 



Pro Leu Tyr Leu 
10 

Ser Arg Asn Gin 

25 

Phe Ser Glu Thr 



Leu Ala Asn Glu 

60 

Val Thr Phe Ala 
75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Leu Ser Gly Val 
15 

Ser Ser Cys Asp 
30 

Ser His Leu Trp 
45 

Ser Val lie Ser 



Gin Val Leu Ser 

80 

Lys Glu Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 
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Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Lys 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 



Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Lys 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 

330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 



lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Glu Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 

335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 
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Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 53 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 53 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccgcgggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
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catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 

agacagcgaa ttggccgata ccgtccaagc caatttcacc gccacgttcg tcccctccat 1500 

tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 

cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 

ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 

ggaaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 

cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 

ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 

ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 

gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 

gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 

gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 

tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 

gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 

attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 

ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 

ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 

acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 

atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 

tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 

gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 

caaaaccccc accccgttag catgc 2665 



<210> 54 
<211> 467 
<212> PRT 

<213> Aspergillus niger 

<400> 54 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val lie Ser 

50 55 60 

Pro Glu Val Pro Ala Gly Cys Arg Val Thr Phe Ala Gin Val Leu Ser 
65 70 75 80 

Arg His Gly Ala Arg Tyr Pro Thr Asp Ser Ala Gly Lys Lys Tyr Ser 

85 90 95 



82 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Gin 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 



Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 
325 

Thr Leu Asp Ser 



Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 

250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Glu 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 



Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 

255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 
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Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 

Cys Phe Ala 
465 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 

375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



<210> 55 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 
<400> 55 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 
ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 
gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 
ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 
attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 
caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 
atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 
gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 
tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 
ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
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ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aaggcatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 1440 
agacagcgaa ttggccgata ccgtcgcagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggcc atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
ggataagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 2040 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 



<210> 56 
<211> 467 
<212> PRT 

<213> Aspergillus niger 

<400> 56 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 

20 25 30 

Thr Val Asp Gin Gly Tyr Gin Cys Phe Ser Glu Thr Ser His Leu Trp 

35 40 45 

Gly Gin Tyr Ala Pro Phe Phe Ser Leu Ala Asn Glu Ser Val He Ser 
50 55 60 



85 



Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Ala 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 
275 

Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 



Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Ala Met Cys 



Lys Leu Ser Pro 

280 

Tyr Asp Tyr Leu 

295 

Asn Pro Leu Gly 
310 



Val Thr Phe Ala 
75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 

235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Gin Ser Leu Asp 

300 

Pro Thr Gin Gly 
315 



Gin Val Leu Ser 

80 

Lys Ala Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 
255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
285 

Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 
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Asn Glu Leu lie Ala Arg Leu Thr His Ser Pro Val His Asp Asp Thr 

325 330 335 

Ser Ser Asn His Thr Leu Asp Ser Ser Pro Ala Thr Phe Pro Leu Asn 

340 345 350 

Ser Thr Leu Tyr Ala Asp Phe Ser His Asp Asn Gly lie lie Ser lie 
355 360 365 

Leu Phe Ala Leu Gly Leu Tyr Asn Gly Thr Lys Pro Leu Ser Thr Thr 
370 375 380 

Thr Val Glu Asn lie Thr Gin Thr Asp Gly Phe Ser Ser Ala Trp Thr 
385 390 395 400 

Val Pro Phe Ala Ser Arg Leu Tyr Val Glu Met Met Gin Cys Gin Ala 

405 410 415 

Glu Gin Glu Pro Leu Val Arg Val Leu Val Asn Asp Arg Val Val Pro 

420 425 430 

Leu His Gly Cys Pro Val Asp Ala Leu Gly Arg Cys Thr Arg Asp Ser 
435 440 445 

Phe Val Arg Gly Leu Ser Phe Ala Arg Ser Gly Gly Asp Trp Ala Glu 
450 455 460 

Cys Phe Ala 
465 



<210> 57 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide for generating site-specific 
insertions 

<400> 57 

ctttggggtc tatacgcacc g 



<210> 58 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide for generating site-specific 
insertions 

<400> 58 

ctttggggtc catacgcacc g 21 

<210> 59 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide for generating site-specific 
insertions 



<210> 60 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 60 

gcgaattctc caagtcctgc gatac 25 

<210> 61 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 



<400> 



59 



cacgacaaca gcctggtttc catcttc 



27 



<400> 



61 



acatctagac taaagcactc tec 



23 
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<210> 62 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide for generating site-specif 
insertions 

<400> 62 

ctccagtcct tggaaaagta ttacg 

<210> 63 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : 

Oligonucleotide for generating site-specif: 
insertions 

<400> 63 

ctccagtcct tggataagta ttacggc 

<210> 64 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide for generating site-specifi 
insertions 

<400> 64 

ctccagtcct tgagaaagta ttacggc 

<210> 65 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: 

Oligonucleotide for generating site-specific 
insertions 

<400> 65 

ctccagtcct tgacaaagta ttacggc 27 



<210> 66 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 66 

cggaattcct ggcagtcccc g 21 



<210> 67 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 67 

gctctagact aagcaaaaca ctcc 24 



<210> 68 
<211> 2665 
<212> DNA 

<213> Aspergillus niger 



<400> 68 

gcatgcagca ctgtcagcaa ataaattgct ttgaatgatt ttctgcttct tctcatattg 60 

ggctatagac actgccgtta tctgactttt aatgagcgag ggcgatgttc atcattcggc 120 

gttctgttct tatgatttcc ccacgtcctt tcgggctttc ggcacagcaa aatagattgt 180 

ttagcaggta cagaaacaac ttgatgacac atgcatccga gaatcttcag ccgtggaagc 240 

attcatgtag atctttgcta agagaaatga tggcggccca gggcatccag gcaccttttc 300 

caacggggaa cttccgccgt ccacgtgctc tgattcagcc aatcaagacg tcccacggca 360 

atgctggatc aacgatcaac ttgaatgcaa taaatgaaga tggaactaac accatctgct 420 

gcctttctct cgagaaagct cctccacttc tcccactaga tatctccgtc cccgtcgact 480 

tcccgtccta ttcggcctcg tccgctgaag atccatccca ccattgcacg tgggccacct 540 



90 



ttgtgagctt ctaacctgaa ctggtagagt atcacacacc atgccaaggt gggatgaagg 600 
ggttatatag gaccgtccgg tccggcgcga tggccgtagc tgccactcgc tgctgtgcaa 660 
gaaattactt ctcataggca tcatgggcgt ctctgctgtt ctacttcctt tgtatctcct 720 
gtctgggtat gctaagcacc acaatcaaag tctaataagg accctccctt ccgagggccc 780 
ctgaagctcg gactgtgtgg gactactgat cgctgactat ctgtgcagag tcacctccgg 840 
actggcagtc cccgcctcga gaaatcaatc cagttgcgat acggtcgatc aggggtatca 900 
atgcttctcc gagacttcgc atctttgggg tcaatacgca ccgttcttct ctctggcaaa 960 
cgaatcggtc atctcccctg aggtgcccgc cggatgcaga gtcactttcg ctcaggtcct 1020 
ctcccgtcat ggagcgcggt atccgaccga ctccaagggc aagaaatact ccgctctcat 1080 
tgaggagatc cagcagaacg cgaccacctt tgacggaaaa tatgccttcc tgaagacata 1140 
caactacagc ttgggtgcag atgacctgac tcccttcgga gaacaggagc tagtcaactc 1200 
cggcatcaag ttctaccagc ggtacgaatc gctcacaagg aacatcgttc cattcatccg 1260 
atcctctggc tccagccgcg tgatcgcctc cggcaagaaa ttcatcgagg gcttccagag 1320 
caccaagctg aaggatcctc gtgcccagcc cggccaatcg tcgcccaaga tcgacgtggt 1380 
catttccgag gccagctcat ccaacaacac tctcgaccca ggcacctgca ctgtcttcga 14 40 
agacagcgaa ttggccgata ccgtcaaagc caatttcacc gccacgttcg tcccctccat 1500 
tcgtcaacgt ctggagaacg acctgtccgg tgtgactctc acagacacag aagtgaccta 1560 
cctcatggac atgtgctcct tcgacaccat ctccaccagc accgtcgaca ccaagctgtc 1620 
ccccttctgt gacctgttca cccatgacga atggatcaac tacgactacc tccagtcctt 1680 
gacaaagtat tacggccatg gtgcaggtaa cccgctcggc ccgacccagg gcgtcggcta 1740 
cgctaacgag ctcatcgccc gtctgaccca ctcgcctgtc cacgatgaca ccagttccaa 1800 
ccacactttg gactcgagcc cggctacctt tccgctcaac tctactctct acgcggactt 1860 
ttcgcatgac aacggcatca tctccattct ctttgcttta ggtctgtaca acggcactaa 1920 
gccgctatct accacgaccg tggagaatat cacccagaca gatggattct cgtctgcttg 1980 
gacggttccg tttgcttcgc gtttgtacgt cgagatgatg cagtgtcagg cggagcagga 204 0 
gccgctggtc cgtgtcttgg ttaatgatcg cgttgtcccg ctgcatgggt gtccggttga 2100 
tgctttgggg agatgtaccc gggatagctt tgtgaggggg ttgagctttg ctagatctgg 2160 
gggtgattgg gcggagtgtt ttgcttagct gaattacctt gatgaatggt atgtatcagc 2220 
attgcatatc attagcactt caggtatgta ttatcgaaga tgtatatcga aaggatcaat 2280 
ggtgactgtc actggttatc tgaatatccc tctatacctc gcccacaacc aatcatcacc 2340 
ctttaaacaa tcacactcaa gccacagcgt acaaacgaac aaacgcacaa agaatatttt 2400 
acactcctcc ccaacgcaat accaaccgca attcatcata cctcatataa atacaataca 2460 
atacaataca tccatcccta ccctcaagtc cacccatcct ataatcaatc cctacttact 2520 
tacttctccc cctccccctc acccttccca gaactcaccc ccgaagtagt aatagtagta 2580 
gtagaagaag cagacgacct ctccaccaat ctcttcggcc tcttatcccc atacgctaca 2640 
caaaaccccc accccgttag catgc 2665 



<210> 69 
<211> 467 
<212> PRT 

<213> Aspergillus niger 
<400> 69 

Met Gly Val Ser Ala Val Leu Leu Pro Leu Tyr Leu Leu Ser Gly Val 
15 10 15 

Thr Ser Gly Leu Ala Val Pro Ala Ser Arg Asn Gin Ser Ser Cys Asp 
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20 



25 



30 



Thr Val Asp Gin 

35 

Gly Gin Tyr Ala 
50 

Pro Glu Val Pro 
65 

Arg His Gly Ala 



Ala Leu lie Glu 

100 

Tyr Ala Phe Leu 
115 

Thr Pro Phe Gly 
130 

Gin Arg Tyr Glu 
145 

Ser Gly Ser Ser 



Phe Gin Ser Thr 

180 

Ser Pro Lys lie 
195 

Thr Leu Asp Pro 
210 

Asp Thr Val Lys 
225 

Gin Arg Leu Glu 



Val Thr Tyr Leu 

260 

Thr Val Asp Thr 



Gly Tyr Gin Cys 

40 

Pro Phe Phe Ser 
55 

Ala Gly Cys Arg 
70 

Arg Tyr Pro Thr 
85 

Glu lie Gin Gin 



Lys Thr Tyr Asn 

120 

Glu Gin Glu Leu 
135 

Ser Leu Thr Arg 
150 

Arg Val lie Ala 
165 

Lys Leu Lys Asp 



Asp Val Val lie 

200 

Gly Thr Cys Thr 
215 

Ala Asn Phe Thr 
230 

Asn Asp Leu Ser 
245 

Met Asp Met Cys 



Lys Leu Ser Pro 



Phe Ser Glu Thr 



Leu Ala Asn Glu 

60 

Val Thr Phe Ala 
75 

Asp Ser Lys Gly 
90 

Asn Ala Thr Thr 
105 

Tyr Ser Leu Gly 



Val Asn Ser Gly 

140 

Asn lie Val Pro 
155 

Ser Gly Lys Lys 
170 

Pro Arg Ala Gin 
185 

Ser Glu Ala Ser 



Val Phe Glu Asp 

220 

Ala Thr Phe Val 
235 

Gly Val Thr Leu 
250 

Ser Phe Asp Thr 
265 

Phe Cys Asp Leu 



Ser His Leu Trp 
45 

Ser Val lie Ser 



Gin Val Leu Ser 

80 

Lys Lys Tyr Ser 
95 

Phe Asp Gly Lys 
110 

Ala Asp Asp Leu 
125 

lie Lys Phe Tyr 



Phe lie Arg Ser 

160 

Phe lie Glu Gly 
175 

Pro Gly Gin Ser 
190 

Ser Ser Asn Asn 
205 

Ser Glu Leu Ala 



Pro Ser lie Arg 

240 

Thr Asp Thr Glu 

255 

lie Ser Thr Ser 
270 

Phe Thr His Asp 
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275 



280 



285 



Glu Trp lie Asn 
290 

His Gly Ala Gly 
305 

Asn Glu Leu lie 



Ser Ser Asn His 

340 

Ser Thr Leu Tyr 
355 

Leu Phe Ala Leu 
370 

Thr Val Glu Asn 
385 

Val Pro Phe Ala 



Glu Gin Glu Pro 

420 

Leu His Gly Cys 
435 

Phe Val Arg Gly 
450 



Tyr Asp Tyr Leu 
295 

Asn Pro Leu Gly 
310 

Ala Arg Leu Thr 

325 

Thr Leu Asp Ser 



Ala Asp Phe Ser 

360 

Gly Leu Tyr Asn 
375 

lie Thr Gin Thr 
390 

Ser Arg Leu Tyr 
405 

Leu Val Arg Val 



Pro Val Asp Ala 

440 

Leu Ser Phe Ala 
455 



Gin Ser Leu Thr 

300 

Pro Thr Gin Gly 
315 

His Ser Pro Val 
330 

Ser Pro Ala Thr 
345 

His Asp Asn Gly 



Gly Thr Lys Pro 

380 

Asp Gly Phe Ser 
395 

Val Glu Met Met 
410 

Leu Val Asn Asp 
425 

Leu Gly Arg Cys 



Arg Ser Gly Gly 

460 



Lys Tyr Tyr Gly 



Val Gly Tyr Ala 

320 

His Asp Asp Thr 
335 

Phe Pro Leu Asn 
350 

lie lie Ser lie 
365 

Leu Ser Thr Thr 



Ser Ala Trp Thr 

400 

Gin Cys Gin Ala 
415 

Arg Val Val Pro 
430 

Thr Arg Asp Ser 
445 

Asp Trp Ala Glu 



Cys Phe Ala 
465 
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